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When initiating therapy for HIV, all of the following principles should be considered, EXCEPT: 


Select one: 


A minimum of active drugs need to be included in the regimen X 
Multiple drugs with multiple mechanisms of action are required to avoid resistance X 


Drug therapy should be added or v 
modified solely based on virological Rose Wang (ID:113212) this answer is correct. Drug 
response therapy should be based on virological response and 


patient response. 


Therapy reduces HIV-related mortality and morbidity * 


Marks for this submission: 1.0/1.0. 


TOPIC: Human Immunodeficiency Viruses 


LEARNING OBJECTIVE: 
To understand the principles when initiating HIV therapy. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell’s membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years, Treatment involves combination antiretroviral therapy 
(ART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression). Drug therapy should be based 
on virological response (i.e. resistance pattems) and patient response (ie. tolerability and side effects). 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
Meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections, prevent transmission of HIV and prevent the 
development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase inhibitors 
(NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCRS antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + Il or 2 
NRTIs + NNRTI or 2 NRTIs + PI (boosted). 


Abacavir is an NRTI that works by competitively incorporating into a growing viral DNA strand and cause the 
strand to terminate. More specifically, reverse transcriptase is a viral enzyme which synthesizes 
complementary DNA from viral RNA. NRTIs compete with deoxynucleotide triphosphates for incorporation 
into the growing DNA viral strand. Once NRTIs become incorporated into the growing strand, they block 
further strand elongation and thus signal for the strand to be terminated. 


The mechanism of action of integrase inhibitors (e.g. dolutegravir, raltegravir and elvitegravir) involves the 
prevention of the integration of the viral genome into the host cell genome. The mechanism of action of 
protease inhibitors (e.g. atazanavir, darunavir, fosamprenavir, lopinavir, ritonavir and tipranavir) involves 
preventing the cleavage of large polypeptide chains into smaller active viral peptides by inhibiting viral 
protease activity. The mechanism of action of fusion inhibitors (e.g. enfuvirtide) involves inhibition of the 
fusion between the viral particle and the host cell. Enfuvirtide binds to the gp41 protein on the viral envelope, 
preventing it from binding to its receptor on the host cell. 


RATIONALE: 
Correct Answer: 


* Drug therapy should be added or modified solely based on virological response - Drug therapy 
should be based on virolagical response and patient response. 


Incorrect Answers: 


* A minimum of 3 active drugs need to be included in the regimen - Regimens include 3 different 
medications to minimize the development of resistance. 


Question 2 
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e Multiple drugs with multiple mechanisms of action are required to avoid resistance - This is a 
true statement. 


* Therapy reduces HIV-related mortality and morbidity - This is a true statement. 


TAKEAWAY/KEY POINTS: 


Drug therapy should be based on virological response and patient response. Patient's response includes 
tolerability, side effects experienced, or compliance with a medication regimen. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 

B] Ziagen® (abacavir). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtxca. 

[4] Prezista® (darunavir ethanolate). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[5] Tivicay® (dolutegravir sodium). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[6] Fuzeon® (enfuvirtide). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Drug therapy should be added or modified solely based on virological response 


A 53 year old male with HIV is treated for a systemic fungal infection with fluconazole. 
Fluconazole works by inhibiting: 


Select one: 


Ergosterol {v 


synthesis Rose Wang (ID:113212) this answer is correct. Fluconazole indirectly inhibits 


ergosterol synthesis. 


Folic acid synthesis * 
Peptidaglycan synthesis % 
Protein synthesis % 


Marks for this submission: 1.0/1.0. 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand the treatment of fungal infections in HIV. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaching to CD4 cells and fusing with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally, and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(CART) which can help patients manage their condition for the long-term when started as early as possible in 
the disease's progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, and transaminitis. Goals of therapy 
include improving survival, slowing disease progression, improving quality of life, reducing viral load, 
preventing/reversing immunologic impairment, preventing opportunistic infections, preventing transmission 
of HIV, and preventing the development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase inhibitors 
(NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCR5 antagonists, and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + Il or 2 
NRTIs + NNRTI or 2 NRTIs + Pl (boosted). 


Immunocompromised patients (especially those with a CD4 count < 200 cells/mcl) are at risk of developing 
opportunistic bacterial and fungal infections. Therapies can include (but are not limited to): fluconazole which 
indirectly inhibits ergosterol synthesis, trimethoprim-sulfamethoxazole (TMP-SMX) which inhibits folic acid 
synthesis, respiratory fluoroquinolones which inhibit bacterial topoisomerase Il (DNA gyrase), vancomycin 
and penicillin which inhibit peptidoglycan synthesis, and tetracycline and macrolides which inhibit protein 
synthesis. 


RATIONALE: 


Question 3 


1D: 54914 


Corect 


Correct Answer: 
* Ergosterol synthesis - Fluconazole indirectly inhibits ergosterol synthesis. 
Incorrect Answers: 


* Folic acid synthesis - Trimethoprim-sulfamethoxazole (TMP-SMX) inhibit folic acid synthesis. 


* Peptidoglycan synthesis - Vancomycin and penicillin inhibit peptidoglycan synthesis, 


* Protein synthesis - Tetracycline and macrolides inhibit protein synthesis. 


TAKEAWAY/KEY POINTS: 


Fluconazole indirectly inhibits ergosterol synthesis impacting fungal cell wall formation. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Bondy L, Walmsley S. Prevention and Treatment of Opportunistic Infections in HIV-Positive Patients. In: 
Compendium of Therapeutics Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 
[3] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. http://www.uptodate 


The correct answer is: Ergosterol synthesis 


Prior to starting abacavir therapy, all patients should be most importantly screened for: 


Select one: 


Liver dysfunction by completing liver function tests ® 
Renal dysfunction by completing creatinine levels % 


Presence of HLA-B*5701 ¥ 
allele to prevent severe 
hypersensitivity reaction 


Rose Wang (ID: 113212) this answer is correct. Presence of this 
allele should be recorded as abacavir allergy as those patients are 
predisposed to hypersensitivity reactions. 


Metabolic dysfunction by completing a lipid panel % 


Marks for this submission: 1.0/1.0. 
TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand the side effects of abacavir in HIV treatment. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaching to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally, and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are predisposed to death from 
‘opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 

(CART) which can help patients manage their condition for the long-term when started as early as possible in 
the disease’s progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, and transaminitis. Goals of therapy 
include improving survival, slowing disease progression, improving quality of life, reducing viral load, 
preventing/reversing immunologic impairment, preventing opportunistic infections, preventing transmission 
of HIV, and preventing the development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase inhibitors 
(NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCR5 antagonists, and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + II or 2 
NRTIs + NNRTI or 2 NRTIs + PI (boosted). 


Abacavir (Ziagen®) is an NRTI that works by competitively incorporating into a growing viral DNA strand and 
causing the strand to terminate. Common side effects include nausea/vomiting, headache, dyslipidemia, and 
hepatic effects. All patients should be screened for the presence of the HLA-B*5701 allele. Presence of this 
allele should be recorded as an abacavir allergy since these patients are genetically predisposed to 
hypersensitivity reactions. 


RATIONALE: 
Correct Answer: 


e Presence of HLA-B*5701 allele to prevent severe hvpersensitivitv reaction - Presence of this allele 


Question 4 
ID: 54997 


should be recorded as abacavir allergy as those patients are predisposed to hypersensitivity reactions. 


Incorrect Answers: 


* Liver dysfunction by completing liver function tests - There is a more significant test to complete 
prior to initiation of abacavir therapy. 


* Renal dysfunction by completing creatinine levels - There is a more significant test to complete 
prior to initiation of abacavir therapy. 


* Metabolic dysfunction by completing a lipid panel - There is a more significant test to complete 
prior to initiation of abacavir therapy. 


TAKEAWAY/KEY POINTS: 


Abacavir is an NRTI that works by incorporating into viral DNA and inducing termination. It has been 
associated with hypersensitivity reactions in those genetically predisposed, thus the HLA-8*5701 allele must 
be tested for prior to starting therapy. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 


BB] Ziagen® (abacavir). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Presence of HLA-B*5701 allele to prevent severe hypersensitivity reaction 


All of the following are correct statements for HIV infection, EXCEPT: 


Select one: 
When HIV patients are symptomatic, plasma viral and CD4 counts should be done * 


A goal of therapy is to have viral suppression and maintain or increase CD4 counts to above 200 X 
cells/meL 


Selection of drug regimens should be based on avoiding toxicities and improving adherence given a ® 
patient's risk factors 


There is no role in initiating v ae m 

antiretroviral therapy until the CD4 Rose Wang (ID:113212) this answer is 

eoe eikon ee nen correct. Antiretroviral therapy should be started in 
patients regardless of CD4 count if positive for HIV. 


Marks for this submission: 1.0/1.0. 
TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand when to initiate HIV therapy. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell’s membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(ART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, letharay, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections (i.e. maintain CD4 > 200 cells/mcL), prevent 
transmission of HIV and prevent the development of drug-resistant strains of HIV. 


Diagnosis involves multiple aspects including surrogate markers (eg. plasma viral load) and CD4 cell count (a 
marker of immune competence). Normal CD4 counts range from 500-1,600 cells/mcL in adults (range varies 
depending on reference used). Antiretroviral therapy should be started in patients once they are ready at all 
CD4 levels as early initiation of therapy can help delay the progression of HIV disease and improve survival. 
CD4 counts should be done every 3 to 4 months or more frequently if the patient is symptomatic. Plasma 
viral load can be done every 3 to 4 months but completed less frequently if the patient is able to maintain < 
40 copies/mL and good adherence to their HIV regimen. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase inhibitors 


Question 5 
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(NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCR5 antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + II or 2 
NRTIs + NNRTI or 2 NRTIs + PI (boosted). 


RATIONALE: 
Correct Answer: 


+ There is no role in initiating antiretroviral therapy until the CD4 counts fall below 200 cells/meL 
- Antiretroviral therapy should be started in patients regardless of CD4 count if positive for HIV. 


Incorrect Answers: 


+ When HIV patients are symptomatic, plasma viral and CD4 counts should be done - This 
statement is true. 


* A goal of therapy is to have viral suppression and maintain or increase CD4 counts to above 200 
cells/meL - This statement is true. 


* Selection of drug regimens should be based on avoiding toxi 
given a patient's risk factors - This statement is true. 


jes and improving adherence 


TAKEAWAY/KEY POINTS: 


Early initiation of antiretroviral therapy in positively diagnosed HIV patients is crucial to improve survival 
regardless of CD4 count. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 


The correct answer is: There is no role in initiating antiretroviral therapy until the CD4 counts fall below 200 
cells/mcL 


All of the following statements are correct regarding principles in antiretroviral therapy, EXCEPT: 


Select one: 


Regimens of three active antiretrovirals are used when initiating therapy to prevent viral resistance * 
and virologic failure 


2 nucleoside reverse transcriptase inhibitors plus a non-nucleoside reverse transcriptase inhibitor is % 
a first line regimen 
Resistance phenotyping and v aN 
genotyping is not required prior Rose Wang (ID:113212) this answer is correct. Resistance 
to initiation of therapy phenotyping and genotyping are essential prior to initiation 
of therapy to prevent virologic failure. 


Once-daily dosing to reduce pill burden is desirable to improve patient adherence ¥ 


Maris for this submission: 1.0/1.0. 


TOPIC: Principles of HIV Therapy 


LEARNING OBJECTIVE: 
To understand the principles of HIV therapy. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(ART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections (i.e. maintain CD4 > 200 cells/mcL), prevent 
transmission of HIV and prevent the development of drug-resistant strains of HIV. 


Diagnosis involves multiple aspects including surrogate markers (e.g. plasma viral load) and CD4 cell count (a 
marker of immune competence). Normal CD4 counts range from 500-1600 cells/mcL in adults (range varies 
depending on reference used). Antiretroviral therapy should be started in patients once they are ready at all 
CDA levels as early initiation of therapy can help delay the progression of HIV disease and improve survival. 


NS E pentose sis 


Question 6 
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Corect 
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viral load can be done every 3 to 4 months but completed less frequently if the patient is able to maintain < 
40 copies/mL and good adherence to their HIV regimen. 


Resistance phenotyping and genotyping are essential prior to initiation of therapy to prevent virologic failure. 
Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase inhibitors 
(NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCR5 antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + Il or 2 
NRTIs + NNRTI or 2 NRTIs + Pl (boosted). Minimizing the number of pills administered can aid in patient 
adherence and reduce the chances of treatment failure. 


RATIONALE: 
Correct Answer: 
* Resistance phenotyping and genotyping is not required prior to initiation of therapy - 


Resistance phenotyping and genotyping are essential prior to initiation of therapy to prevent virologic 
failure. 


Incorrect Answers: 


e Regimens of three active antiretrovirals are used when ini 
resistance and virologic failure. - This statement is true. 


ting therapy to prevent viral 


leoside reverse transcriptase inhibitors plus a non-nucleoside reverse transcriptase 
r is a first line regimen. - This statement is true. 


.2m 
inl 


* Once-daily dosing to reduce 
statement is true. 


burden is desirable to improve patient adherence. - This 


TAKEAWAY/KEY POINTS: 
Resistance phenotyping and genotyping before starting therapy can help prevent treatment failure. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 


The correct answer is: Resistance phenotyping and genotyping is not required prior to initiation of therapy 


The most likely factor to promote the emergence of drug-resistant HIV strains at this time is: 


Select one: 


Poor drug penetration into the cells % 
Not enough drug classes available for treatment % 
Lack of efficacy of current drugs used in treatment % 


Lack of adherence with Y 


medication regimens Rose Wang (ID:113212) this answer is correct. Lack of adherence 


continues to remain aa major factor in the development of resistance. 


Marks for this submission: 1.0/1.0. 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand the major contributing factor to HIV resistance. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaching to CD4 cells and fusing with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Dus to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(CART) which can help patients manage their condition for the long-term when started as early as possible in 
the disease’s progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, 
preventing/reversing immunologic impairment, preventing opportunistic infections (ie. maintain CD4 > 200 
cells/mcl), preventing transmission of HIV, and preventing the development of drug-resistant strains of HIV. 


Diagnosis involves multiple aspects including surrogate markers (eg. plasma viral load) and CD4 cell count {a 
marker of immune competence). Normal CD4 counts range from 500-1,600 cells/mcL in adults (range varies 


Question 7 
1D: 54995 
Incorrect 
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depending on the reterence used). Antiretroviral therapy should be started in patients once they are ready at 
all CD4 levels as early initiation of therapy can help delay the progression of HIV disease and improve 
survival. CD4 counts should be done every 3 to 4 months or more frequently if the patient is symptomatic. 
Plasma viral load can be done every 3 to 4 months but completed less frequently if the patient is able to 
maintain < 40 copies/mL and good adherence to their HIV regimen. 


Resistance phenotyping and genotyping are essential prior to initiation of therapy to prevent virologic failure. 
Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase inhibitors 
(NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCR5 antagonists, and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + Il or 2 
NRTIs + NNRTI or 2 NRTIs + Pl (boosted). Minimizing the number of pills administered can aid in patient 
adherence and reduce the chances of treatment failure. Lack of adherence continues to remain a challenge 
that promotes the emergence of drug-resistant HIV strains. Counselling and support to ensure ongoing 
adherence is very important. 


RATIONALE: 
Correct Answer: 


* Lack of adherence with medication regimens - Lack of adherence continues to remain a major 
factor in the development of resistance 


Incorrect Answers: 


* Poor drug penetration into the cells - This is not the main factor in increasing resistance rates of 
HIV. 


* Not enough drug classes available for treatment - This is not the main factor in increasing 
resistance rates of HIV. 


© Lack of efficacy of current drugs used in treatment - Drugs currently available are very effective at 
suppressing the virus to undetectable levels. 


TAKEAWAY/KEY POINTS: 


Adherence to treatment regimens is a major factor contributing to the emergence of resistance and requires 
‘ongoing patient counselling and support. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrtx.ca. 


[2] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com, 


The correct answer is: Lack of adherence with medication regimens 
Which of the following agent is most likely to cause hyperbilirubinemia? 


Select one: 


Atazanavir ¥ 


Abacavir % 

Efavirenz * 
Rose Wang (ID:113212) this answer is incorrect. Efavirenz is known for CNS side 
effects including vivid dreams. 

Darunavir X% 


Mars for this submission: 0.0/1.0. 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand the side effects of different medications in HIV treatment. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa) 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(ART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
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immunologic impairment, prevent opportunistic infections, prevent transmission of HIV and prevent the 
development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase inhibitors 
(NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCR5 antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + Il or 2 
NRTIs + NNRTI or 2 NRTIs + PI (boosted). 


Abacavir (Ziagen®) is an NRTI that works by competitively incorporating into a growing viral DNA strand and 
cause the strand to terminate. Common side effects include nausea/vomiting, headache, dyslipidemia and 
hepatic effects. All patient should be screened for the presence of the HLA-B*5701 allele. Presence of this 
allele should be recorded as an abacavir allergy since these patients are genetically predisposed to 
hypersensitivity reactions. 


The mechanism of action of integrase inhibitors (e.g. dolutegravir, raltegravir and elvitegravir) involves the 
prevention of the integration of the viral genome into the host cell genome. The mechanism of action of 
fusion inhibitors (e.g. enfuvirtide) involves inhibition of the fusion between the viral particle and the host cell. 
Enfuvirtide binds to the gp41 protein on the viral envelope, preventing it from binding to its receptor on the 
host cell. Efavirenz is known for CNS side effects including vivid dreams. 


The mechanism of action of protease inhibitors (e.g. atazanavir, darunavir, fosamprenavir, lopinavir, ritonavir 
and tipranavir) involves preventing the cleavage of large polypeptide chains into smaller active viral peptides 
by inhibiting viral protease activity. Atazanavir is the only PI that is known to cause hyperbilirubinemia which 
presents as yellowish skin, sclerae (white part of the eyeball), gallstones, pruritis and jaundice like side effects. 
Darunavir is known for fatal liver toxicity especially if combined with ritonavir. It is also known for possible 
cross-reactivity with sulfonamides (so avoid if the patient has a severe sulfa allergy). 


RATIONALE: 
Correct Answer: 


* Atazanavir - Atazanavir is known to cause hyperbilirubinemia. 


Incorrect Answers: 


© Abacavir - Abacavir is known for hypersensitivity reaction and an increased risk of myocardial 
infarction. 


e Efavirenz - Efavirenz is known for CNS side effects including vivid dreams. 


© Darunavir - Darunavir is known for fatal liver toxicity especially. 


TAKEAWAY/KEY POINTS: 


Atazanavir is a protease inhibitor that works by preventing the cleavage of large polypeptide chains into 
smaller active viral peptides by inhibiting viral protease activity. It is the only PI that is known to cause 
hyperbilirubinemia (presents as yellowish skin, gallstones, pruritis and jaundice like side effects). 
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The correct answer is: Atazanavir 


Appropriate recommendations for prophylaxis against opportunistic infections based on CD4 count include: 


Select one: 
For CD4 < 200 cells/meL, Capsofungin is recommended ¥% 
For CD4 < 200 cells/mcl, mycobacterium avium complex prophylaxis should be started % 


For CD4 < 200 cells/mcl, Toxoplasma gondii prophylaxis should be started * 


For CD4 < 200 cells/mcl, {v PR 
sulfamethoxazole/trimethoprim 1 tab Rose Wang (ID:113212) this answer is 
three times weekly should be started correct. Sulfamethoxazole/trimethoprim should be 


started to prevent Pneumocystis jiroveci infection. 


Marks for this submission: 1.0/1.0. 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand when to initiate therapy to prevent opportunistic infections in HIV-positive patients. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 


mRNA is translated into lana HIV nroteins which are then cleaved to smaller functional nroteins. Fram these 


proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(CART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression). 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections (i.e. maintain CD4 > 200 cells/mcL), prevent 
transmission of HIV and prevent the development of drug-resistant strains of HIV. 


Diagnosis involves multiple aspects including surrogate markers (eg. plasma viral load) and CD4 cell count (a 
marker of immune competence). Normal CD4 counts range from 500-1600 cells/mcL in adults (range varies 
depending on reference used). Antiretroviral therapy should be started in patients once they are ready at all 
CD4 levels as early initiation of therapy can help delay the progression of HIV disease and improve survival. 
CD4 counts should be done every 3 to 4 months or more frequently if the patient is symptomatic. Plasma 
viral load can be done every 3 to 4 months but completed less frequently if the patient is able to maintain < 
40 copies/mL and good adherence to their HIV regimen. 


Immunocompromised patients (especially those with a CD4 count < 200 cells/mcl) are at risk of developing 
opportunistic bacterial and fungal infections. Therapies can include (but are not limited to): fluconazole which 
indirectly inhibits ergosterol synthesis, trimethoprim-sulfamethoxazole (TMP-SMX) which inhibits folic acid 
synthesis, respiratory fluoroquinolones which inhibit bacterial topoisomerase Il (DNA gyrase), vancomycin 
and penicillin which inhibit peptidoglycan synthesis and tetracycline and macrolides which inhibit protein 
synthesis. 


Specifically if CD4 count < 200 cells/meL or thrush is present, prophylaxis with TMP-SMX (3 doses weekly) is 
preferred to prevent Pneumocystis jiroveci infection. If CD4 count < 100 cells/mcl and positive for 
Toxoplasma gondii encephalitis, TMP-SMX is preferred again for prophylaxis. If CD4 count < 50 cells/meL 
prophylaxis with a macrolide (e.g. azithromycin once weekly) is preferred to prevent Mycobacterium avium 
complex (MAC) and if recurrent thrush or history of esophageal candidiasis, fluconazole can be used 
prophylactically. 


RATIONALE: 
Correct Answer: 


* For CD4 < 200 cells/mcl, sulfamethoxazole/trimethoprim 1 tab three times weekly should be 
started - Sulfamethoxazole/trimethoprim should be started to prevent Pneumocystis jiroveci infection. 


Incorrect Answers: 


* For CD4 < 200 cells/mcl, Capsofungin is recommended - Capsofungin is not an anti-fungal agent 
recommended for prophylaxis. 


+ For CD4 < 200 cells/mcL, mycobacterium avium complex prophylaxis should be started - 
Mycobacterium avium complex prophylaxis should be started at CD4 < 50 cells/mcL. 


* For CD4 < 200 cells/mcl, Toxoplasma gondii prophylaxis should be started - Toxoplasma gondii 
prophylaxis should be started at CD4 < 100 cells/mcL. 


TAKEAWAY/KEY POINTS: 


Sulfamethoxazole/trimethoprim (3 doses weekly) is used to prevent Pneumocystis jiroveci infection at CD4 < 
200 cells/mcL. 
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The correct answer is: For CD4 < 200 cells/mcL, sulfamethoxazole/trimethoprim 1 tab three times weekly 
should be started 
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